Selective resistance of tetraploid cancer cells against DNA damage-induced apoptosis.
Aneuploidy and chromosomal instability, which are frequent in cancer, can result from the asymmetric division of tetraploid precursors. Genomic instability may favor the generation of more aggressive tumor cells with a reduced propensity for undergoing apoptosis. To assess the impact of tetraploidization on apoptosis regulation, we generated a series of stable tetraploid HCT116 and RKO colon carcinoma cell lines. When comparing diploid parental cells with tetraploid clones, we found that such cells were equally sensitive to a series of cytotoxic agents (staurosporine [STS], hydroxyurea, etoposide), as well as to the lysis by natural killer cells. In strict contrast, tetraploid cells were found to be relatively resistant against a series of DNA-damaging agents, namely cisplatin, oxaliplatin, camptothecin, and gamma- and UVC-irradiation. This increased resistance correlated with a reduced manifestation of apoptotic parameters (such as the dissipation of the mitochondrial transmembrane potential and the degradation of nuclear DNA) in tetraploid as compared to diploid cells subjected to DNA damage. Moreover, tetraploid cells manifested an enhanced baseline level of p53 activation. Inhibition of p53 abolished the difference in the susceptibility of diploid and tetraploid cancer cells to DNA damage-induced apoptosis. These data point to an intrinsic resistance of tetraploid cells against radiotherapy and DNA-targeted chemotherapy that may be linked to the status of the p53 system.